Search strategy
The reporting of meta-analyses of observational studies in epidemiology (MOOSE) guidelines were followed to perform this systematic review and meta-analysis (14) (Table A1) . We carried out a systematic literature search in PubMed and Web of Science databases for articles reporting results of cohort studies conducted in CRC patients and assessing the association between blood 25(OH)D concentrations and overall and CRC-specific survival, using a comprehensive list of search terms (Table A2 ). The current literature search was restricted to articles published from 2013 until September 2017 with no language restrictions, thereby complementing our previous corresponding literature search of articles published up to 2013 (10) . Table S1 . MOOSE Checklist.
Reporting of background should include

Problem definition
To date, a number of reviews and meta-analyzes summarized results from studies that investigated the association between serum 25(OH)D levels and survival in patients with CRC. However, due to the small number of included studies, none of the previous reports have explored this association within subgroups.
Hypothesis statement
A number of much larger studies have since been published especially in patients with CRC stage IV, which may improve the statistical power and increase the precision of estimates and thereby help confirm the evidence about the role of vitamin D in CRC prognosis and help exploring the association within subgroups. Description of relevance or appropriateness of studies assembled for assessing the hypothesis to be tested
We included articles reporting results of cohort studies conducted in CRC patients and assessing the association between serum 25(OH)D levels with overall and CRCspecific mortality. We excluded studies with (i) no longitudinal design; (ii) no CRC patients; (iii) no measurement of serum 25(OH)D and (iv) no reported measurement of the association between the exposure and the outcome of interest.
Rationale for the selection and coding of data (e.g. sound clinical principles or convenience)
We used a standardized data extraction form to record study characteristics, information on study population as well as data about the time between serum 25(OH)D measurement and cancer diagnosis and the value of 25(OH)D concentrations presenting the mid-points of the ranges of the reported categories. Assessment of confounding (e.g., comparability of cases and controls in studies where appropriate)
We conducted 5 subgroup analyses to explore the source of the heterogeneity across the studies Assessment of study quality, including blinding of quality assessors; stratification or regression on possible predictors of study results
We assumed that studies that didn't adjust for at age, sex, and season as studies with low quality, and we assessed a sensitivity analysis to test the stability of the pooled estimates after their exclusion.
Assessment of heterogeneity
The heterogeneity among the included studies was investigated using I 2 and Q test statistics, with a significant evidence of heterogeneity for I 2 > 50% or a P value less than 0.05 from the Q-test Description of statistical methods (e.g. complete description of fixed or random effects models, justification of whether the chosen models account for predictors of study results, doseresponse models, or cumulative metaanalysis) in sufficient detail to be replicated
We described the method used for each analysis and the software used.
Provision of appropriate tables and graphics
Flow chart: to show the method of studies identification. Table 1: showing characteristics of included studies Table 2: showing Results of Subgroup analysis If a causal relationship between vitamin D status and CRC prognosis is demonstrated, the objective from using vitamin D as a potential therapeutic option for CRC patients may be related to socio-demographic factors.
Guidelines for future research
Due to the low costs of mendelian randomization studies compared to RCTs, such method is warranted to test causality between vitamin D status and survival in patients with colorectal cancer. Disclosure of funding source none List of excluded studies
Meta-analysis
The meta-analysis revealed significantly higher overall (HR = 0.68; 95% CI = 0.55-0.85) and CRCspecific survival (HR = 0.67; 95% CI = 0.57-0.78) in patients with higher blood 25(OH)D concentrations compared to those with lower concentrations. The forest plots of within-study risk estimates are shown in Figures 2 and 3 . No significant heterogeneity between the studies was found for CRCspecific survival (Q (df = 5) = 4.9, P-value = 0.42; I 2 = 0%). However, a significant but moderate heterogeneity between studies was found for overall survival (Q (df = 10) = 27.9, P-value = 0.002; I 2 = 64%). No evidence for publication bias was found for either overall (Kendall's tau = −0.09; P = 0.76; Egger's t value = −0.68; P = 0.49) or CRC-specific survival (Kendall's tau = −0.06; P = 1.0; Egger's t value = −0.65; P = 0.51) ( Figure. S1). A B Figure S1 . Funnel plots for within-study risk estimates for the highest versus lowest 25-hydroxyvitamin D (25(OH)D) category in relation to overall (A) and CRC-specific survival (B) in
